Preventive and alleviative effect of tramadol on neuropathic pain in rats: roles of α₂-adrenoceptors and spinal astrocytes.
The acute analgesic effect of tramadol has been extensively investigated; however, its long-term effect on neuropathic pain has not been well clarified. In this study, we examined the effects of repeated administration of tramadol on partial sciatic nerve ligation-induced neuropathic pain in rats. Each drug was administered once daily from 0 - 6 days (preventive effect) or 7 - 14 days (alleviative effect) after the surgery. Mechanical allodynia was evaluated just before (preventive or alleviative effect) and 1 h after (analgesic effect) drug administration. Like morphine, first administration of tramadol (20 mg/kg) showed an acute analgesic effect on the developed mechanical allodynia, which was diminished by naloxone. Like amitriptyline, repeated administration of tramadol showed preventive and alleviative effects on the mechanical allodynia that was diminished by yohimbine, but not naloxone. The alleviative effects of tramadol lasted even after drug cessation or in the presence of yohimbine. Repeated administration of tramadol increased the dopamine β-hydroxylase immunoreactivity in the spinal cord. Furthermore, tramadol inhibited the nerve ligation-induced activation of spinal astrocytes, which was reduced by yohimbine. These results suggest that tramadol has both μ-opioid receptor-mediated acute analgesic and α2-adrenoceptor-mediated preventive and alleviative effects on neuropathic pain, and the latter is due to α2-adrenoceptor-mediated inhibition of astrocytic activation.